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Abstract of JP2002076512 

PROBLEM TO BE SOLVED: To provide a 
semiconductor laser device capable of driving 
with low power consumption and to form laser 
light into circular beam. SOLUTION: The 
semiconductor laser device emits laser light 
from the end of an optical waveguide provided 
on a wafer. The optical waveguide is 
composed of a gain generating area for 
performing laser oscillation by generating 
optical gain; a mode converting area which is 
continued to the gain generating area, for 
making the lateral mode of laser light 
generated in the gain generating area into 
basic lateral mode, and performing the 
conversion control of the laser light into 
circular beam; and a beam form control area 
which is continued to the mode converting 
area, for stably propagating the laser light 
controlled in the mode converting area. A laser 
light emitting part in the end of the beam form 
control area becomes a window structure 
capable of reducing light absorption. 
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^IW4 H 9 ^'^ao?ft'»m^ J20 3 0 % 

ts^-r c t immx'h « 
[0057] ( nit^ij 2 > *f&BjositsCT 2 tcov *xm 

2 3 SrfflV^TlttBJSr-rS. HMW 1 1 fmtzfBjkiftfS. 
■t S *\ Jl 6 4 TRflHcfSAAJI UfcflL >f ^ ^fT*>ii 
*^3RKft»«(= J: -5 T«flBSS H 2 3 tc^^"J; o izjt 

[0058] *HS6M2t:J;i.t. IO&01 1 2: 

hit* 1 . 0*^ 1 . 50ffiffltciS^T' 

JS8 0'CT'^< t 8 0 mWc^ffitti^^ift^^lt 

zm^tzmmsmmz j: o , aMmss^w^TOSKj: 

>f y ^SiO?H9m^J 5r 2 0 2 5 %m%th Z t if 

simxh-ytz. *m?izx &&m&&jj®mv> K^-r a 
wz&mxzz. 



[0059] ( mmm s ) *m&&mm 3 tov^r , 

H2 4^TRft6. :*2&ftW3fciiVvtfc3(Ettfli 

*Lfca. x-^«w«Rft»^ f 94 y&gsmmmm 

[0060] ^HMfflfc J; S fc , Hj&pj 1 fc nvestt 
»i7A^^ FJt£ 1 . 0*^1. 5«0ttHteRjrc* 

SliSlfrflBfifcJ: "5 . atm^t^xVStiz J: SlBi&i$ 

<0flBMtt> £ 2 0 2 5 %<R*T •?> -I fc ifi*I&Ch 

->tz. *m=?izx &ffinmmf>mm<7) V94^mw^m 
s-cs, *F94 ^mwz&mLtii'XTA.gmimm 

[0061] (mmm4 ) *^Bjcon^j4 jcowch 
2 5 zm^xmi-rz . 1 fc H«fc** fcfraw- 

hifi. *9 4T"ig*aSA«*Lfc«. 02 5fc*rTJ: 

ati^M* >it <fc t mi 

is&^^-f-g. . mmmmmammm 1 o j ? fc^tssg 
oa^ s *\ mm 2 * 3 0 =t a iz&$m 

nm&<mmtzimt&. *v>m±. mmm 1*28.1/ 

3t^<mmizLX. «?tffiRLH2 5W»?»3iBf 
[0 0 62] *miffltz£&k. mW\l*2&V : 3k 

mmizmmmTx^? hit* 1 . oa»&i. 5^1 

fcS5ET§ R^cOt'-A}g«^f#^ i fc &± 

fc . mmm 1 j&» 1 3 <oiPm#tt t raawr & i 

>-^7 1 A*^^§ii'?»7tai^#tt$-p^.-r-5» «I fc WX' 
S . 4*P£SBtW-* F 94 >*&&rtffift9J} £20% 

&$>25 %tmt &zt iMffiz-h o fc . ^m^iz x h 

fifflWAWlW F 7 -f ^'SISS-^T^ . * H 9 -f A 

[0063] < mw\ 5 ) *m\<nmtm 5 fc^^t . 

02 6£J^TJ;lTfcSMW-*. 02 6KfcWC. 4"f 
(100)ffl^{4$r*"r^nSGaAs^ (¥g*nMGaAsg 
1 7i(C. nMGaAsJgfaSl 8, nMAlGaAsXtiGa 
InP XMtiiMl 9. BM£GaInfe*?#FJI2JI£*£ 
AlGaAs»fl5$fiJfX{±3l$SMGaInAsP «^KSS3)1S. 
l>"M(fflc7)teMAlGaAsX{iGaInAsP 3Bi"filS!tiitf>Jl*>t 
=5r &S£a*?#FflBBjgttJ| 2 0. p MAI GaAsXtiGa 
InP^^ffl 2 1 . pMGalnAsPX -^y/W±M 2 2 £ 
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Bfat<0iSttJi^)«aMIMI*«^S < 3r* J: 3 fc LfcpSAl 
GaAsXtiGalnAsp *>£>&.&<gfl§iilli£2 1 SrJBlSU U 

f y v?9~7 ■< -&mm tx . 026 tcfctt •ssbjsss 

^&£7)*$L 2 (i. 2 J um*^10 0x 1 m^)KfflfcL. a 
* L<li5AtmA^7 0/xmcOffiH, SjSfc«il0//m 
*^5 0/im<0©Hfc LTlft^-rS. iRfc. pSAlGaAs 
X«GaInP ^t^MJ12 4. P SGaAsX<±GaInAsP if 2 5 

^^-f-ISfcx-y^-y^lciO. S2 2\,Z%\\h&X'm 
25Rl/24Zm£-r&Zbl,z£V). Bfffi»«(ill26 
±®»^«i0 2 fc^-T^-^'tt 
co^j^fc ^rS 'J •/ =JX Y94-T*l&$L-th . 
[0064] <KIC nMAlGaAsXiiAlGalnP JgHJ^fliE^ 
^« 2 6 * «toa*»SW*-f4 . Ji 2 6 tt. U—1f3K 

8 J: 9 *>Jffl»r*<?5/h35rimiflsJB*»4>=Sr4. -fifci 

0 . v<yisxh94 Tizmiftmmmnmzn lxx*). 
mummiTmz&ux mmtfmmcohz mm mmmmm. 

Wig® fc * - F ^ffli*at^PJW^fc*3 IH-cT) 
izti^X . ^SSafgffiSB^b'-A^KSiJfflffiiSfc F 

aa«i«fcffiSi-*«s4-c*3:.yf-y^n**L, -eo 

f^nMAlGaAsX(±AlGaInP «8©faEAJi2 7 

MAlGaAsXJiGalnP ^tm^M 28 Rr/ P MGafisay^ ^ 
Fit 2 9 ££nib£«L{IX>£tr. »Cfc«SB»«PS:ff ^ Ifi 
mm-?A7 3 0 ZB&LLtzm. A&fcpfl!<«3 1 fc n 
flKff3 2*lR*U mmz.7 94 7i-&Ztl,zJ;t)m 

msmmm^mmmmmmmzm^-r^mmmmt , 

^Sfl^ffl^^iX^flBftSrSSttMl fcH«fc#l» 
i fc 4 . i OK. «8^f3feAil 2 7tc<t 0 . t& b M 

mm^Htmm^mx $ tctmng&iz x o u—wm 

H200/im(T)gI}:L > S4 t<li5Atm*^l 2 
Oumco&ffl. &mi,ziil 0umfrL,6 O^mcoKfflfc 
IS^Lit. 4 , jKBJBM JSfiWOil«»x F 5 A 7« 
{il/im*>/c,2 0//mcO®fflfcL. M4L<(il- 5// 
1 0/imC7)®H. S^tC(i2Atm*^ 7^mf)i 

Hfci&gLfc. mmmmmmmm 1 ^ <t d fc*«g§s 

HS^OBfcffRf 4 *\ ^SfeCT 2 * 3 <7> J; d fc£&» 

ffiffia5owiBifc#s8-r4. 

[0065] a**F(i % ^«ttS£0fi^#F8Oi6H- 
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9ifcfl9 7 0~ 990n m&mX'%,M&&Z k tfT 

m±ftihJM8QO'~~9oomwzmf&Lti. mm 
mfczmrnxm 1 5-24*^*^1*11 3- 1 sgk 

TX^? hjfc£ 1 . 0*^ 1 . 5 ZttfX' 

^c7)raffl«gE«i2 0~3 0mAXD-r^^O. 9~~ 
1. 3mW/mAmii:mit. ^S^T'fi. ft 

0%~2 5%ffi$L XO-T^*&3 0~4 0%(6]±$ 
•frfc£ a&K7 CCT'iKK k t 5 0 0mW(0 

***3aawfe&«rat-c* o . 1 oTmiwaJiteijfc-a 

[0066] ( HMCT 6 ) *ftBJJ<92»fc0| 6 £OV vC 12 

2 7 £jav vcK9j-rs . mmm 5 1 m*tzm=Fami' 

J: 3 (CJI 2 5 -f >n%&&^m%M.mzii -5 T 
«flBEi*®j«f 4 . fmmmmammm 1 *> j: a t=*« 

[0067] *sot«t «k 6 k , l *»A> 5 k Rfll 
fcSSIHRTX^ bit* 1 . 0*^1. 50«Hfc:R 

[0068] ( mmm i > *«yi*>§aMfi 7 to v » r . 

izmm LX , 0 2 8 tc*jc£"J: 3 Srftb y^T-y 7^ £81 

[0 0 6 9] EP^». ftVyfTvymt. H2 8Kf 
idle, ^|s**U--«|S : F3 9*»4>ffiWS*i6W-"WI£ 
4 2ti. «*4MRIU»ftS^3 8. A/ 4«t3 7 2rHItf31 
iSU b'-AxrU •y?-3 6fccfctf:£*>±{f$7-3 
5T**V«WK»£S!*.. 7t^fll^VX3 4Srjl-5T3te 



X^3 3T'RttL7tR^4 2bJi. 3fe^fll/>'X3 4 
SriiO. 3:*>±ff $.y-3 5X'K3t£ti. t'-J>xy°>J 
•v7-36*m&L, *(V®%;¥au>X4 0X~M%;Z 

[0070] 3t«T&S¥^ttU- 

hJt£ 1 - 0A>£> 1 . 5 0^HT'«4dk*iT-# , U~ 

Jttf>. m2&CT>jt\Z>v7T yymziS\\X, t£#T'«b* 

dklcj; 0. A-7S J: 4 t'-Axr U y ^- 3 
£k*<»r«gT*>->fc. 

[0071 ] y3tt«84»H««a«8 ox;-ct3Ka} 

8 0 m W?»#t S d k jSnfflg-C* « ffldjQR 2 GH z 
5 %<7)B§T' t-135dB/Hz OTO<ffi»t ; &«ftt«r# 

Dfctfflffi. k «r 0 . «**F£««W-4 J:H25%*> 
fe3 0%W?gg^ffi^^T#gk L^. *^^^3tjKk 
LTftb -y ^ r y rfcJSttLfcftffiB^f-^Wi. 

1 O 6 0tJLhOS^mi.[lISt^3S«L. 17JB#iaJil±c7) 

[0072] ( hmct 8 ) *&.mcommM8 tov >ti 

2 9^fflHtSSiitS. *HSt0iJ8-C«±. S!S£#J4kp5] 

«tf5Bfii0K**^tH2 9t:tJV^-r, «ftJt(lO0) ®* 
e*»^[011] *(fntCl 0° *7LfcnfflGaAs«ft*« 
n WGaAsmm 4 31^ n MGal nP ^ftjg 4 
4, nMAlGaAsXfiAlCalnP ^tmWMA 5, AlGalnAsg 
^#F® 3 m k AlGaAsS^KMil 4 SS.tfMffl!I^)*3iAl 

GaAs^mffl &sM.mwmmw§ 

4 6, pSAlGaAs^jfeif4 7, pSAlGalnP I-yf^ 
^'<?j1:S4 8, pffiAlGaAs^jSB4 9, pSGaAsJl5 
0 4T£*8M&«ftffflftJl (MDVPE ) jgfcjrijxt 

[0073] mz, ^hU V^'5 7-f-5rflJfflLT. II 

*-T4. -ecof^. nMAlGalnP 1 . ESSSGa 

InPa^#F®3Bk?l5g^AlGaInP g^fMJf4Sa 
tmOSlcOiSSAlGalnP 3K4MlBlta«)»*»6«r&SliMI 
^•Si^ #F«)S«tt« 5 2. p MAI Gal nP %?m® 5 
3. pMAlGalnP X y 5 4 . pSAlGalnP 

55, P MGalnP Jf 5 6 StMS^-TS . 
[ 0 0 7 4 ] «ISS«ai»<Ob*-A»«(lJ»K:ffl 

a-r*««t«LT. a *yn*>&*^mmt&mz£ 
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*8H8W>ft§L.2fci. 2//mKl OO^mcOffifflfc 
U ML<(i5/imM7 0^miORI, SiglCfil 
OAtm^^SOjum^ffli: LTlS^f 
[00 7 5] <S:tc, *MJV^97 -f-HS^JC-y^V 
?'£J: 0 . **»fctJtt4JB4 8 i:£**tC*Jtt4« 5 
4l::gl&£T'<£iX-?*U15 0. 49fcJ156. 55£l& 

s> o . ±mmmm 2 ic^-r -f-; «row«k t * * u 

[0076] -f-CDS. nMAlGaAsX«AlGalnP 

[0077] ^C7)$fe«±. SSg&Sffi&CDb'-AJ&fft&JISP 
*> . U -y : Jx Yv4 7°$:f&&l Lite i: S cotmm-?X ? iz 

nMAlGaAsXfiAlGalnP ffiBt&AJI 5 9 

[00 78] -^OflL ^ffiiVX^Sr-r-^TIRO^V-* 
T, pSAlGaAsXJiAlGalnP/GalnP 3t^j£Ji6 O&tfp 
gJGaAs3>^:7 h«6 1 £|gftj£SUItf>&tf. ft^m 

wmm6 3tnwnm6 4ZMML. mmx?y-<<7? 
[0079] ztit>iz x o . *jB3wnBaj«tr-Ajgtt 

nmt&xm 5 9{z x *) . - f 

[0080]t- 0 Atm*^ 2 0 

0;um<DKHi: L, M£ L<{i5//m*^ 1 2 0^m« 
K1L ftallctil 0;um*>£>6 0//m<7)KBt;:t£5£l. 

m*^2 0 J um^ffil{:L. ISKIil. 
lO^mcO^H, S3g(C(i:2 //m*^7^m<7)®H^ 

[ 0 0 8 1 ] £tz imm&hfe&tt-th V-^KS: 



tvmm&l 0^m*>A,2 0 0/xmOD^H > 3£L<(± 
50//m*^100xx mcoKBKf&g LXtHtfifrl £ 1 

[0082] *mmmzx & t . A&£%&%*o$£f9: 

hJtl • 0*^ 1 . 5Effl^R^c7>b'-AJg«lc 
ffltrc* . *-5feA;3tai^* 2 0 0 mWlSLhfcliSUgT* 

M£v?Tv y&ZffifcX'Z h ff)X\ fi!*»*r t izm 

^iz^Mimj.X'^tzisx^r^i-D^^mzm- 
^mx-hh. 

[0083 ] 02 9£:fcvvr. tW«i»Xh7-f 

6 3 5-6 9 0 nmfflBX'ftmit&Zt&X'Z . g^:3K 
tti^J{i2 5 0 — 3 0 0mW$:5i«T"^-?». HSSCT4c7)« 

[0 084] ifc02 9O*^«O»jRB^h5Wr« 

js-cti. mffisws<om.?#Fm(?>mYt,zx <om^7 6 

0~8 8 0 n mHti«-4 i t **"C# . «*3Em* 
»43 5 0-4 0 0 raWJMt^ S5g^#ttS:t#-Si i: 

TK^lSll 3— 1 8JSfcT^.^ hJtl - 0*^1. 5 

tfX^fz. £££&0B!KSttaUi 2 0 — 4 0 m 
A, XD-7l$liO . 9—1. 3mff/mAJiJ; 

[0085] #3R^Ti±. ^*«3tOS^(CJt^T. BB 
ffi«»iE$r2 0— 3 0%iSM. xn-7^S*Sr 3 0-4 0 

Srll-g. £ t . 5r2 0%M3 0 %fiMT- 

[0086] ^^ifflv^a^KftlMtatfc: «t 0 . iS 

S . **^F ^IWS K9-f vqRBOfflHW** 2 0% 
*»t 3 0%ffiM-T&£ 1 3&«irsrcfc->^. 4fc4*^t 

xhffinmmjifmwyj^i&wzma.x'Z. 
[0 087] (mm9) *%me>9mM9iz-o\,*x. 

H3 0*ffl^TKW4. *fMBtc*Stt4Ktt«80» 
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•y Y=t'J^-JU6 6l,zi§mLX. 03 Ot^-TJ: d 

[00 88] flJR/jNMifMfft^-y F^'jl-/P6 6fcL 

fWiB»E18&£5W?IIIS&fc LTty U ^y 
LTfcO. -ecOSi««±tC|129<7)2|s:^^/N^7'U-y 
K*« LT&&ffffirc$>£„ t^?lM/hSm«^-y F 

mix m^nmt & <fc a tcnjft lt & & . 

[0089] 3tell-r*J>S 20W1^— 1 
ffii&J|6 5 0 — 6 6 0 n mtj, 0, {.51 Otif&JSifcH 
780~790nm2r^-LT*30. ^ja^cO^— fit 
ftmiTX'*? FJfcl. 0A>ftl. 5^fflc7)H^Wccot' 

•y ?T -y r^tc^T*SS^7t^p a p^5:{SML^3K 
^•yh'ffl^;^5X-S.ii:$:^i:t. 0 3 0 teiStf- «t 5 

[0090] h 2 -oeDS&^f&Sifcil^-r 

*U- if'*^«±. IHIjfc§l6 5 0—6 6 0 nm<01/- if 
3^5rDVD-ROMat/"DVD-R, DVD-RAMf) 

DVD»t <jimrn$Lizttmz-&. %*5jS«7so 

~7 9 0 nm<?)U- If^SrC D - ROM&tfC D - R . 
CD- RWC0C D mfo* * U f e»W£fc*tJE£ £ 
§ . ±UcOX o lc, 2-501/- T3t$r?*irlc 

[009 1 ] l/-if3t6 9i±. «*<0P^^R»«C02 

{±{J(5'|aI— ymZM-oXmfol.OX^L U WDBBS-iiri «r 
ii-UCli. 2^><7)^.|»^<5Dl/-if^ 
«y «J S"y ?£J6*^T#ttfc«jfi3-£TSH1-* - fc 
tit. 36»oPi#^Ix— r3t»*3&<n»ttO t- 

fc*W-f«3iejWi, »H«iftK8 0iC-Ct*aj»8 0m 

w-cttfrr s - 1 awe* . amr 2 g h z ja± 

Xh- 1 3 5 d B/H zOT^ffl^S^ttSrff&C i# 

a^tt fc =sr 0 , *«iw-4 ± 0 1 2 5 %a>ft 3 

»7/77 7-tcJStt Lfc#E» yXfAllIli, 1 0 



[0093] mmm 1 0 > **BHt:fcft« wt« 5 a 

ML, H3 1tiirrj:d«r**«cu— !fiSl*« 

i£ l . 0 3 2 isstf-aBMBWc** wz7t4* <mm& ~> 
[0094] *mfo\s-<mmt. 

rty*r-~J\ 1 onmMfrtzWtfyvJmizm&cov 
— HI 1 l*^iajUfc<«S(==Cr-3TV^4. ifc, /t-y* 
-i^'l 1 0 CO— iffiMfr^liity r 4 **r— 1 2tf 
^HiLTv^. 03 l«0JJ5r<0EUi, 1 10 

ft<Dfcfc*:0-C';&l>. itfDHtCfcWt. rC-y 1 1 0 

ft£@5g$ft£-^7'^yTl 1 3±Wi. *rfTVy 
F 1 14Sr^LT*H^Wc;J:i.*»*l — fSf90 

[009 5] iJt. t7*^U71 1 3_tfcr*i. 3t7r 
-<^n*1 1 5<?>%&mtm'g.%:iXX^Z>. ZCDityr^J<l 
1 5«'7X-y>''Mi: : 5r , 3, 3feSJi^V>-^SC^a}LT 
^r-f^'l 1 5{±4"Wi3Tl 1 6fc^:0. * 
oyAWk??*/ KS1 1 7tIo!tlIi:*oTV^. 

7fl>3lffittAiMit?3&»6**»aWI 1 1 
8T«*>iirv^. !f3g^9 0oajltffi*^ 

aHt$iXfcl/-if3fe4 2ti3T 1 1 6S.V^ 5 -y FS 1 
1 7p«=ifcBX0a^^. 3t7r-f^l 1 5|*|5:fE^^ 
S. 

[0096] 7r^f yCiMfg^X-r Ati. 032 tCsrrf 
ctdfc. #«»7lt, AM70tU. 1. 
5 5 /x mcO l^-if 5tfl^-AiA^ $ fL4 . 7 1 J4A 

M7 0 ^?I-&S7 2fi.tXg|ft$iJfflI^B7 9 t^arf 

h . s»©jfflma 7 9 fcttftfcig 7 1 *^jm 6 ixx % Kit 
m^iz&^x 9 8 o n m*m#it>-rm=?mfflm%i 

ty'i-;P7 7a»n. 9 80nm#»-f 

4 ^'*M4a 7 3 "CJUSS ixTS^S 7 4 KM 0 . A*o^Mft 
§17 5fcfiSiSSil4. 7r>f>««fi|7 3t4ErK-7-3t7 

[00 97] #«H7 5(±i*ftaT#^Sr^L. - 

££S 7 9 J2 7 -f - F A y ? $ ftT # fc3(£fi^fc:«^V 
9 8 0 nm^NWIcU-inRTIWMMBR^yjL-^? 7 
b £#Jtiihr 5 . 9 8 0 n m^H^ «»t«3R 
^ ^* * 7 7 b *>ft Silt? tltz V-"f 7 4 

T«£3*rC4Hft»7 5 W5J*$^4 . ?g^#§7 4 cOtti 
7J3K{±^tC 7 ^ - FA -y ^ $fLl. 1 1 1 tC. ^&gs 7 5 
*»ft(iaj733t7 6*<{±JW$ilS. :«aJM7 6tt 
1. 5 5um\s-lf%:m^tiiJji/tb%Z>. 

[0098] 980n m^m^—fm^mmmm^ 

y'a-;l-7 7a, 7 7 bli. ^^S7 8lC X oTjag 
[0099] amifmrx^^ Fit 
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fcl. 0A>*>1. 5Kffl^R^Oh*-AJEm2:*#l>.r 
t #T'# 4 C0X\ -y -;3K7r>f LX#yy°>J 

yrmmz i»i±$ -£4 <r t . 

[0100] HHiS^^A-A'rttl^LfeU— «R 
4*$r< t tftifJlfr 5 0 0 mWja±T«lfFC& . * 

Tt4 0 0~4 5 0mW(7)5fcai^Sr^t, ifv7V> 

X 0 . iMflffi 1 . 5 5 m lx— rm^fttr+Mffl t . 

C 0 1 0 1 ] *rt^tci 0 . ^ff^MKLtffllS 
[0 102] 

[0 103] (l>:*W»cJ:4fc, #flW*Sfc*f3 

tt*«H*L£#^ ffi»fWKK»t^ 
[0104] ( 2 ) JftEtWU 

— mimtn tmnLxumrxi? bjt£ 1 . o~ 
t, 5 o mw*w«L-eixJaJit:s<3cje**ai 

ttilftU*. *m**K*J*t*IMW8tft«*Pt t> 2 

0 %~ 3 0 XiSMX-Z . »f^«Etco», t iJ«Sr < t i> 

1 0 %&±0)iSmiMmX'*> ->tz. ZtUzi*). U—f 

m?*mmtz> ygs-m. 2 5%&t> 3 o%<o 

flSHWKj £04 - 1 . 

[0105] ( 3 ) *m&mM&uz* 4 1 . ^ffi-^-sa 

Soft?ire&4¥^ttW-iFgE£ttLT. fS*S(::J:9 
«^tm:-^*-&»ja««3t*ift*t* - 1 Wot. 

U— f £IEIW4 F 5 A T^HT'ti . 2 5 £> 3 

0 *a •) . «M*>u-irwBfe&« 0 &m 

PLTfgfitTX^?t--Jt£l • 0—1. 5ffiffltfDPWc 
u-if t'-A7 y ;/:?i£«^lcfc(t43fc^£-*i)ffl Ltz 



-T4fg!<ot*— AS^ffltor y xju-^v y >- h y v 

JOT, r^^&ttfflSS^Srtt^T 
[0 10 6] (4) ErK-7^7r-f AiM«U8<7) 

mmrx^ bjt£ 1 . 0—1. s^shkmspts* 

3t7r-f ><fc<?)5tS£-^* -y ryv^^Sr 2 0— 

&4 *ymm}mi\ft±.z*tz>zttMmx°fo-otz. m 
misATj*$m<v/tmmmzmm Lx.ftyrj /mm 
m u-if 3taj* fc 7 t >r ^'ajitsg5eai*c?)it<i 85-9 

[@2] 1 v —m^n&iimm 
mmtm z ™-rma.W)¥mmx'h s . 

[03 ] *Hifi^©l <^>«^W«BMII3S*^H-*Ix- 

<FittwiMmz%.m- h u-^ff^^i^k-t^mmm 
^mx'hh. 

[04] *mmmico*mftu-~ m^tza^x. m 
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